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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an epoxy resin 
excellent in long-term preservability, good in the finger 
touch dryability of the coating film thereof after precured, 
and useful for photosolder resist ink excellent in resolution 
and sensitivity, by chain extension of a novolak-type epoxy 
resin with a specific compound. 

SOLUTION: This epoxy resin is obtained by chain 
extension of (A) a novolak-type epoxy resin such as of 
phenol novolak type, cresol novolak type or bisphenol A 
novolak type by using (B) a compound bearing two or 
more isocyanate groups in the molecule such as tolylene 
diisocyanate, (hydrogenated) xylylene diisocyanate or 



isophorone diisocyanate; for example, by reaction of the 
component A with 0.1-10wt%, based on the component 
A, of the component B in the presence or absence of a 
catalyst such as an organotin compound or tertiary amine 
at 20-120*'C. 
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(57) [M*^] 

-t"5o y;*- h y/u>^'— i/v^y^ h-Y 4^^^;^/^'^^=^v^/^' 
ts^tt^^b. y;d- h y/^^^-'W'v^^ h-r y^coy^y ^ 



(2) 



#^¥9 - 2 3 5 3 4 8 



B. (a) ^>J^:3^C/S^W-r5-::^^l-'>^tt^tafP¥*f* 
4 0-10 0^/U%t (b) rttir^fi-g^^t^^t^ffitT^^ 

Itn-^WcDX^if^^^y^m.mz.'O 0, 7~1. 2^1:: 

^ ^ ft yU7^<> ^ 1 ffl <0 ^ ^ ^ >"t:i^ 

^ #® <^ i- 5 ^ 4^ ^ v/ISfflilE^feo 

[I»*JI5] B. ^^^l^^Lttltflgl-^^tt^ (a) ^ 
if-^'ym'k 5 ^ 5^ U ^tt^^tSf P -^^ V 'y v^/i- 

^ W^jb ^ ^X y/u^"— u v?;^ h ^?f^^ bT^^ ^ i: ^ 

us^;:^ V 4 y ^ ^) y vwmBMm.WimR(D^m\^m. 

com:7^ h yyu^^— i^v?;^ ^ m%\\L^^X^J 
[0 0 0 1] 

:7 ^ /i- ^ - ot^^j^^M*^ t^i^ 1/ ^ ^ tk =^ y^mmRf^ 
f^^ji^fbi^^^-r^^r/i-;^ y wmrQm%.'^^^i:y v y 
yi:^Xjfm^ti^y^^V—i^iy^ h^^i~5^y >- 



[0 0 0 2] 

v-ymimcmt>-:>x. m^^Rif^m^^s. 

^{cmtiti y -< y^J>^^WVt(Dy ^ h i-i^:^ 'y 

[0 0 0 3] ±m<^y:t h y-yTs y ^ <D^X'0:>^<D 
y ir VV )V^^—yV'':^V^ ^y^ S^(c?Kt^:7;^ h y/u 
^^—y^y7.V4y^hm^-^f\.^) h\.X\X. rn'MM"^^ 
-4 0 3 2 9-^<2.^#t:i. :3i^=Jri/^ftrflifC^|g?p^y 

5 m^mm\:.^mm ^ii^^mf^^^ t -r ^m^^/^^^ ^ rex 

l/^-So #r?iBS6 1 - 2 4 3 8 6 9-^^5StCf-i. y 

)[jp L T /.e -5 #r T /u;^ y mm^c^^ fj:m^mMit^mm . 

[0 0 0 4] -n-fpfT^^^^^JIfbttl^^iir^TK^^Mb'a' 

k^mmmit^^^zt\^^ ^ . s*^wtcg:»/^%i4oy 
x^u^MtL^^i^^f^.^^:^') vmmu(om'&\z^m^ 

M^L. Witry/uy— uv^;^ ^^7)^1^^^^^^_h^it 
^:l^~eg;^6^t^f^;^ic$t^5y/^'^^-^^>^^ h^l^6^. 

^ ^ i6 o # '[4 ^ ^ ± ^ it ^ * ^ w -r ^ o 
[0 0 0 5] ±Mi-^y:^v^ y^^i^mx^x-^') yvw. 

46^ff^^^->'^7)ff^^^tLfcy^y y hgBS«Mig^S« 
$it5:^c*6fc^rjx.«6 0-12 o°CT:/y ^^r^^T^<^ 

m\cmMy.\'tmmm^'^xi)'^\^\ ^^lojv^y^y-^^ jgjE 

/XigtT. 4^i±7K$MT. iSJ±7Kig*T. ®i^JdE7KII*T. ^ir 
y vy vy^Xf^^ ^^w^^^ Ky >^:/^^^v^T^^^ 



(3) 



Wm^9- 2 3 5 3 4 8 



[0 0 0 6] rco:6■ffi^^*5l^r. :/y^^Tf^. 

o°c-t;2 o^j^ji^T. ^^siJ^^ei^-^-et^ 8 o°c-e3 o^giS 
^ tc *D I ^ r \t.m9VMmit^mm t mm -^m^^ ^ ^^m 

tiJffi/5^Slii:7^^o/c t9-r^*3-^tL;a^^fc5o rttf^, :/y 

[0 0 0 8] ^/c. ^|^0:/y > hgE.««o®i3gtc:^oV^ 

%: \% . MtM^t^ 4^ 1/ ^ T ^ ^ S;^^ v-il^-a-^ J: ^ 
f[:;5^iifT-r5/ci6. SP#PBT^7:>l^#t-J: ^^ffe^Si^t/S? 

[0 0 0 9] ±tsPa^M^fi?^-r^t>t7)ir uTfi. it#r?i^ 

1 - 1 4 1 9 0 4^. 4#IB¥ 3- 2 5 0 0 1 2 %mJ^ 
^^4 - 2 1 7 2 5 2-^(7)#^^(C. \f :x. J — ;V K 



^mh LT h y ^'y v-t^/u-r y>-r^ v^(o^^n\ 

[0 0 10] ^(^Uv^y^ h>< V^t:i:|BV^T. ^f^^JH^ 

[0011] ±?e?ij^.;o^^. ^nmmm'\^o:>mm'\K^^- 

mmm\^titi.xh. ^mmm^xm^mMiti^mm 

iyit^m t m^mmmmmm t (Dm^m^mmxh^ 

m'\±(DW^vt^^^^iyit^m(Dn^'i^^x^^fdn^h^ 
<'r^<^m:)j&:^m^thx\^^^:^K ztih^m^m^ 
xn hfh^ m^^(DML'f-m^ \^ mm- ^ 5 . 
[0012] m^i^^mw-^- 9 5 3 8 4^<ikmc\^. 

it-^^t LT h y ^^y i>'v?/i--f y v-T^ h^^v^fc 
h(D^m^^r^x\^^^o ^zxn. S7t0#coi^^f^±^ 

i\:.^m^m\^<'im><'r^::-tt>d;^^mx^Ki. ^(Dmm 
ml^^\^^x^,^ h y ^^y v-v^/u-r y i/r^ h^a— /u 
^ /u^r-i>#t- ^ -Tii^a^^i^^+^-r § <h fgffi ^ 

[0013] 

[^0^;6^«^bJ:9 ^i-^HJ^] v^y 

t^x^^::r,if.e^i^mm'kmt:'t^:Lh.\z.^-^^ ^tz.. * 



(4) 



^f^sp.g~ 2 3 5 3 4 8 



[0 0 14] y^^m(Di]^cowi:mn. _LfE-7;a-h 

[0 0 15] 

^y^^inTK^v-^tr^ii: :7^y — /i^y 7j^^^ :yyM 

y^fi t^^;^ y y -/wa- y ^r^y ^y^m^n~^^iymm^m 

[0 0 161 ^/h:$:^P^(7^lf*rl3(;ifE«c(75^^°=^v/»t 

B. (a) :^^^^>'m^m'r^^^i^>"\^^mummi^ 

4 0- 1 0 0^/W%i: (b) ^nt^m^^^^<^i^<D=^ 
^u-^tt^t^fp^if^O — e 0^/i-%tt^h^J:^M^i^ 

{C^ m&^i^(Dl::^7r^^iymmmfcK) O, 7-1. 2^1:: 
^ S 4<D :;?7 /I- ^ 1 5 ^ 1/ >^tt?F: 

[0 0 17] ^fc:^%m(^m^m4{cmm(^y:^hy^^ 
D. m^M 

[0 0 18] ±tEB. m^mmt'imJ\^^^:^^'f^ (a) 

yyv^v^yu (yy) ry y i^— 

iTT^i^-et'So *igpj(7^ft*3S6(ctEtfec^yy y hga^t^ 

[0 0 19] ^fzi^mmmmmi > hsa 
y- i/v?;^ h-r :/y ^y^y >- hia.WKitfflSts i 



[0 0 2 0] 

<A. ^5i5L7t^^"^i/M^g^cov^■r>*^p^oom5^ 

i5>T-4'i-2fiiii^±(7:»>r y i/r^-— hM^^-T^it^^ 
{cxmM&\^fch(^'Xh^o i55'^*tc2ffii^_hto-f y 
>>r^^- hS^^-r^^k^^^^ LTfi. 0yx.f^\ 2. 4 
- h y u>'>?-f y v/T-t-— 2, 6-hyu>v^-ry 
v-r^>— ^v^y u>'v^-r y -^r-t-— 7}c'^^v^y 
u-^^v^-r y v-r^-— ^ yTj^p >v?-r y-ixr^-— 
4, 4' -i/y zi^^yi^y y vi/'f y iyT^-— h/^--f 
v?:/iy>r y>-r^^- y iy>'v>^ y ->r^^- hy 
y ^u>iy^ y ixT^^— h^y 5^L/>'v^-r y 

^drf-y f^i^vv^^ y ^/T^-— h. hyy^^i^ 
^:3^i^;^^i/>-v?^ y vr^>— N y y :3i^/i^y y >- 
h y-r y^yr^^— ^r/;Ky y y y 

y-r y vr^^— h^/55#tf rtLb<7)rt;6^^<i-^7:^< 

h y y v-r^-— ^^r-y y i^^v^-Y y v"T^>— 

;^<'^S^^/y y v-T^— -fy/J^uVv?^ 

[0 0 2 1 ] ^p^^c, y^^y^y<:^m^yt^^iymn^tLX 
f^. ^'Jxt^. y aiy-/v/7K^ :yy^::^7K^v/tefH^. y 
uy-zL^y Tt^'y ^yy^^^^^v-^^i. t^^y y^y-/^A 

-y /}^'y 5/y^^^"=3f-v'm^^/i'^^tf ^tt. r:;^^(7)F^ 

^^h(^^^j:< th im^±^mu\^xmm'r^:i.t^^^x^ 

±tScoy 4^'y :yyM::ii7K=^Vl#f^ifi. 
[0 0 2 2] bfc:3i7K:3e-/ftfflgf:j:, JifS 

^ ^±1^(7) y y :y y M::!^ ^ v-l^flB t^iSiS ^ -^i-r 
fi-r^^^t-cfc ^w-m^\±. 0ijx.f^V7K^ 

:y ^ ^zn =^ i^M^i >(t L r ± 1 '^1- 4^ 2 ± O 

^ yi/r^>-~ h»^^-r6>fb^^o. i-i5fi4%. 
$^^b<^^0. 2-1 Ofift%^. I^^Mi: 

L < tl-<>- v^/^v^y ^)VT ^ :y^(n% 3 f^^t 5: yS 
^^:(]Px.T^^cti:^3P;t-ri::i2 0- 1 2 0°C(7)^iS?aS-e 
Ri^;; ^ i^r 5 :i J: o r # ^ ift 5 o 

[0 0 2 3] ^^-Tr, ±is-r y v^r^^- h-fb-^^^/i^o. 

lfi»%WTO^^fi^5£Sc0^a*;6q#bn-f. 15S 
ft%JL^±co®'g^t^5>-^ft;6S:^# < 7i (9 Oil t9 ^ y 

hS<7)^^#^t-i: ^^-Yyy^T^^^S^tt/^MSTL^^c 



(5) 



9-235348 



nmm^^i^- K<^y ^y^s^^^^v-^ 

[0 0 2 4] ^/c, rtb^coSiJ^ti. /^^y y^^^yr^ 

^i^mm<D7kmmm<^'^m&\^n\^x. m^i.<a^y 

v-r-t^-hSO. 0 5-1. 5'fb^S». ^^t^^?^L 

'^^m^s^{^mmx^. :ztih(D^i^^m'^'r^::.t 
icx^. mux'^m't^(0 7:^\.^mi^t-r^ ^ ^^-r ^ 

him^mnLx^m-rratxK. y^yr:^^- h^t-^ 
[0 0 2 6] 7^^p^(7)uv^;^ yy\cm^x{^. Jba! 

ix^/;^ hc7)5^is^s^K< i^xmrnmcMf^^th^ y 

[0 0 2 7] <J:r5-C\ t?^*tr:foV>-Cf^. mm(D X j 

tcm^ . ^tht ^^mmi[:^mm 4^ t- ^ 

=^ iyji-m t(7:>R}ZAzx^ mmit:^'^ y^ y ^ t ^{4= t *5 

v^rt^SB- ^fci^. m^iLnx(Dm^^^Rv^miM^^ 



[0 0 2 8] L;6^L/c^:i^?3. l/^;?;^ h ^ ^^^^ ^- 

^ymmA, 4 ^xm^mM^mmmRxi^^m 

h-r. -yv^^r^i^T{c^\^^x(Dmm^t{cx^^m'\± 

b^^xi^^^i^^K ±miyi^y^ >^y(D^mmm'px 

\^io-fMz.m^ ^^\:^^n^^(D^^^m.-^<^'^mx^^ 

[0 0 2 9] Aimm^izx :^m.m(DUiyy. v-^yy 
ybtAzw^^si^^^^x(^W:^^mkmz.^^z.ht-h^ -y 

^i^Rmt./ufmmm^^^^x^(D9-hm^mmxh^^ 
[0 0 3 0] uiy:^h-(yy^i^c^n^m.m^i'fz::^yt^ 

f^^Lyh^>'^^^^itcML-r 0. 1-^5 omM%x 

^^^t:^m^l.<. mco. 1-3 Ofift%c7)tSISt^ 

yyfi^^^±&^cM lt o . i mM%^mx 

mm(oA^^^'p^j:< f^-oxy^^^^^—i^iyy h^yy<r)Bi^j 
[0 0 3 1 ] ±mmw:^unLm^mm (^^^^ 
Tt-^i^it^m^mmMLfz^yr^^iymmA. tm^mm 

mi^^^yt^^iyit-^m^'^mfhth. fijx.^ h y ^^y vv?/u 
y >^r55 u— Yx 4ooo (tfi{bVin/u^/K=^ 
v'ttK) ^ \^^y^y :^y—ji-Am^yt°^iym^^. t^^xy^n 



(6) 



2 3 5 3 4 8 



^MtmtU rEHPE-3 15 0j ) 1'7^^^\Z, 

[0 0 3 2] <B. m^wmit^mmc-^^^x>'j^mm 

(b) rtl^ii^S-^-^t^^^tecT^^^t-^tt^ta^P**!*: 
0 — 6 0^/\-%tt^h^Si^^^\^\^. X 
^v^^fi^^/c»9 0. 7—1. 2>fb^^icO;^/U7}^>v'/l- 

[0 0 3 3] (a) /^Jc^^tT^znTK^^i/S^^-f^^^U-^^ 

^^{i ^D^t 5 ^ tK =^ ^ Wt- ^ 5^ 1/ >''t4^tSf P* 
fif*ti. ^^i/>^'f:^^^fP^4ft::fe»t:^^br 4 0- 1 

0 o^/w%cDt&H-efc^ ^ ^/5^i^^^i?fo5o :Lth-f)^^AO 

[0 0 3 4] ±tE (a) brti. ^ijx.ti'^^y v-v? 

/i^ ^) r ^ y 1/— (3, 4 -^4^"=^v^v^^ 

^v-/^) y^ji^ {y^) r^yu— h^co (t^:^) 
[0 0 3 5] ^tz. ( a ) bV^ 

tSfflt^ 6 0— 1 0 o^/^ro-cfeiQ . r(7:>tS[S't:ii4#t-M 

rLfz.{^A.fmm'\^Rnwmi^^^fj<'r^ (b) 

tS (a) ;^5^ci^^fi'§^pTtg/=^^^L/>^tt^f&|p^l[f*-e 

i^t^i^^^t-iSbrWffi^tL. '?^coia^»^^ 0-6 o^/v- 

(;^^) T^yu— (y^) r^yu-h. 
y:7'^/u (y r ^ y t e r t -y^/u 

^ y n -^^^/^ (yi^) r^yu— n- 



yu— ^^y/u-C;^^) r^yu— ^ y>^^/u 
(y ^) V ^z^jv {y ^) y 
;^T^ry/^ (y ^) r^y f-. u^-^i^/u (y 
^) y y7]<vu:=:yu ^) y i^— s 

r/t Kn:aev.zn5^/u ^) r ^ y I/— y h^->^ 
(y ^) y I/— ^ ^^v^^n^/i- (y ^) r 
yyu— v?3i^i/v>^^'y /u^y {y^) y 
w^h^ h y ji^u-^-r^/'y /u^y (y^) r^yu 
— y h:3r^>v^m^i/vy^y yu^y (y^) r:i^ 

y h^(7):ii^U'>^>r^y (y ^) T 

^) r^yu— y^'^U'>^^^y /u^^y (y^) 
r^yu— y-^yirn— yu^y (yy) ryyi^— h 
RU-oiy/i^ (y y) r y y h^(7)^^;^^(7:> 

(y y) ry y rxj^ (y y) r y y /i^r ^ h\ 

N~y^/u (yy) ryy/i-r^ K. N-y^cftvu (y 
y) r y y /i^r 5: K\ n- t e r t -y^^/u (y y) r 
y y /ur ^: k\ n - t e r t -;ry (y ^) ry y 
yi^r 5: K. ^yri? hv- (y y) ry y^ur 5: k^ct) 
y) ry y/v-r^ v^^mit^^. ^u^e^^/uen y k^-s 

(yy) ryyn:=ihy/^. m^^^^y^. y^i/v-. a 

h(^^x~h. m.m:x\±'7^^(omfiHm. m^m^nm (fa 
s^^tc-as^tsfp^e^^^uT^ (yy) 
r y y t Kc'^v-'r/u^^/L- (yy) ry 
y I/— r/U':=i=^v'r/U'=^/^ (y y) ry y i/— 
y^yirn-yu^y (yy) r y y u--- h;?^^. m^Bmi\:. 

m-mx-h^o 

[0 0 3 6 ] iiBS-e^f^f^. {i^^com-^iom. mx.\^m 

^ffiv^5#^tco^.^Tl^P^'rtL^^. ^J;ttf. ±te (a) 
j^^^y^t^Ji^m^J^^^l'X (b) j^^^;6^P:);i5^f^u->'tt^ 

u:jL^u>^^-^m^n^^m\^m^mm^\^TxM'^'^^^ 

[0 0 3 7] ±M^mmnt LT. m^\ty^ji^^'f-j^ 
^Yi^. v^y n-^^-y-y >'^oy- h>®. rxiv;v:x. 

y-^-^y yu-^y y 7^/uriry^— h^(7:>g^^:3i 



(7) 



^mW-9~ 2 3 5 3 4 8 



60 

-^'>'>^>^ Kn/>— ^^ri^'Y H\ ^^T^^^-^^-Y Kni^N— 
H\ t e r t -Zf^/uy^^ 

^t/v^r/i^^/^^^"— ^^1^^ FMcoi^^ 5:/^^^'— x^^-t^ 

H\ 2 , 5 ^yu-- 2 , 5 -v^- (tert—y" 

;^^>-) — sari^v-, 1, 3-t:"'^;^- (ter 

t -:7'''f->'i//>— ^^^v^-^r y :/n evu) --o-ifv, te 

r t -y^/l^^ — K\ i^- t e r t-y 

\'\ 2, 5-v^yf^/U-2, S-v?- 

K\ 2, 4 - n t=^-<>'yV/^/^'":<^^1^'Y K. 
-tf^/U/N — F\ ^t/^ h^^/N"— ;^^^i^-f K^^O 

— ^;^-7^/U'0cO t e r t — y^^f^/U^^— tV-^ tx— 
t e r t -y^^/U/^— ;^^-'>- 2 -:3i^/U'^ari^y 
t e r t -y^^f^/U'/^ — 3, 5, 5~h 
\) t e r t —y''^;\^y<—:t^iyT 

V. t e r t -y^jUy^—yt^iy^l^y^-- 
'Bi,Xly<—:^^\y\yti — 7^^-— hS<^v/^ yy'n tVU/^— 

^^^-^ v^— sec — y^f^/U^'^— ^^v^i/;^— tK^ — 

^u^ryMb-a-^^c^ Lrry tf^;^^ y:y^c2^ h y 
yu. 2, 2' -r y^t'-y.-f yig^y ^/u, ry't'';^v^r 

V~ 1 -;^7/V'7jf^ H y/U) , 2, 2' ~Ty \fy^ {2- 

fi-g-f* t-{^:bO ^ ^ ;^ /u^^ ^ iy /i^K ^ 1 ^^^-r 5 ^ 
>^^fit->(^Lr 0. 7 — 1 . 2>fi::^^i-cfo^:^ c^T^^i^^ 

<. ^fcr^^U, 2{t;^^a^®;t.^cb*^iS(^;^/i- 
a#;6>Pp^^ch7i^, ;^7/U';j^>iy/uS^ iflgt7:»^^-t-^::^ 



T(i (y^) r y y/u^^fl9i'^^c7)7)W^ bi'^ 

[0 0 4 0] ^:^c. t&fPXf-i^t&?P#±&SS^M7Kfei: L 

Tfi. ^^K^-'^y^. ^;^y ^/i-^^^y^s ^ 

3 - y h y t Kn ^7X^:^/1^^. 4-y^yi^ 
7^ S ^ fc: Kc=?^7f<y y/i--^. 3 — ^^yu-T" h ^ t K^M 
zKyyy^^. 4 ~:ii^/i-'7' h ^ t Kn^7i<::7y/ix^, 3 
-y'n tVu^ ^ ^ t: Kt:?^/K:7^/^^, 4 — y^t:? trV^T^ 
hy t KnMzKy^^^®^^ 3 -^^/Ut^ hy e Kc^M^ 
y^/i^^. 4 -y^/i^T^ h ^ t Ka^/J<y^/J/^, 

Kn^7Xy:^/^®^. 3-y ^/U^^iM:: Kt^^zKy 
^/t/^. 4 -y ^/^---^i^t: Kc3^7Ky^/i-^. 3-:3i 
^/l/^af-i^b Knte7Xy i^/^i^s 4 t K 

4 - y'n t:V^^^-t^ t Kn^TKy ^/i^^. 3-y^ 

tK^. 'Bix^w\^ h y y y :y h^. Mzk^^tny y vm. 
^7X^y>''y^y hy;tr7U7K>'^, y^/u^^yn^ 

[0 0 4 1] ±IH^«7j<^f^. ^^?^I^<l::'f4«I^tr^tf 

^^x.. i^ij^t^^i^y— y\ ^-f^^t/y. yyy-^i'i^y- 
iE^4^^. %%m^m%\\:j&^m(om.mt^ 2 5 ~ 1 5 o 

J:t9^>?:ei.^<ir^^tt^Scir/^^. ^ 7h rti^;^^ 1 5 0 J: 19 

l-^^.'^.ir^^c^^o 1#tC^>(ffi;0^4 0 — 1 0 O-Cfc^:^ 

t ft ii * ^# t> 5 o 

[0 0 4 2] ±m(r>1o)Vi^^^'^jvm^ 1 figt7)^;g'-r5^ 
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